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(57) Abstract: An ultra-small diameter fluid jet device having a 
base plate disposed close to the tip of a nozzle of ultra-small diam- 
eter to which a solution is fed, with a voltage of optional waveform 
being applied to the solution in the nozzle to thereby deliver liquid 
drops of ultra-small diameter to the base plate surface, wherein a 
nozzle is installed whose electric field strength in the vicinity of 
the tip of the- nozzle that attends on the reduction of the nozzle di- 
ameter is sufficiently high as compared with the electric field act- 
ing between the nozzle and the base plate, the jet device utilizing 
the Maxwell stress and the electro-wetting effect and reducing the 
conductance as by the reduction of the nozzle diameter, increas- 
ing the ability of controlling the amount of delivery by voltage, 
and wherein the use of relaxation of evaporation by electrically 
charged liquid drops and acceleration of liquid drops by electric 
field exceedingly increases touchdown accuracy. 
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(32) v-f * n tf-Xv - if a. u— > 3 > ictft^ § £ Wit 
t4 (1) - (2 5) O^-rn* lSfcfa«0j@a«iaEfl:^x y h 

(33) fyiay X;V £ lfffBS« t^LTT^r^^yb^^^t 
10 §^t^itht§ ( 1 ) - (3 2) ©^fn*l «fcfB«6©3B« 

(3 4) iC#:«Ji0^fifctffl^S ZtZ^WLtTZ, (3 3 ) IjffciB 

(35) tuiay %))s%mmmmizM Lxn^i^mmt^ z tttmm 

15 i:t« (1) - (32) ©V^■rniP 1 EfciB«©jB«ittl«E#y x y 

(36) Mi,*** >£iS£KJlLfc£ h^MhlTS (1) 

~ (35) (ou-rtifr i gifciB«©j®«i«i«E#:y x y hsio 

(37) 7X^X^t>JS§ifflbfe^J:^#|ttt-S (1) ~ 
20 ( 3 5 ) ftfr lffl£E«©j©«ifflSE#^x y h8So 

(38) fyiaS«±fc*° V x y (pvp) ; ~)vmw. 

h Lx&m^mm^^mvfcz. t*^mtt% ( 1 ) 

-(37) ©UfW l^Cia«©ie»[«BSIE#y x y hif D 

*llogai$ft^x^li0yx;i/rtgtf, o. oi~ 
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nm^cDm^mmj tit, @^3im 1 o o um&T, »$b<i±i 

0 jumU~f(Dmmr^ & o £ $> fc^jtBU 0. 0 0 0 1 /2 

m-lO^m, «fc D#?3; b < fcfc 0 . 0 0 Um~5/imOjj(iT!» 
§ □ 

5 *IBWt*V^T rft«»mUj ^iis tt^x £»Es 

10 ftH-t5l^fc«a**ottftfc J; t)«^±**tt*o *fBnat:fe^ 
t, r;x;i/«l:itt5j c ©51/ X;i/«g|5©mm;d 

15 fit^^l0fW*l«t5^T^^o 

i«teat§^ (e 1oc ) , yx;i/-ififflitttft#t5^ 

# ( E o ) s £ fct± # N L < f±s lxlo s V 
/mW±, iDfflKttlxlO 6 V/m«±©l#^tt f § 
20 & © -C & 3 o 

0 0 0 VJ; Dffi^*Efcr*£ fcScJftBfcf «o Jf$l 
<S 7 0 0 V^ $e.t»*l/<tt5 0 0 VKTs J;^tL< 
{± 3 0 0 VUlTfcfS fefflfl^o 
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m % & n r t m m * m u it m m . e » * je fg t & x v « a> » a m 
*3S© fc ©tt ffl^f*« * ffi^fi * t-s * * w t ^ o-e fc as 

©5te«S©rt@^Jg1-o ) cvX^titttO^ftAU to IS 
OtfeSo l^tU ^f[pI«Ss fe5^ft*«ttSS«tASo 4bT 

^ni f)l^hfc^bt; x;i/*Hill-ao Hit. 
10 ;i/-*«K©|g*ht*rb> +^t^t^hI^t^o cam, * 

■ fc¥ff:£ ft £*bs Z 14 Z f ill *'fiS^LT 

So 

J2 = 2^r 0 »K</ ■ ■ ■ (8) 

Z. ZH, Q : J Xj^SStig^ix^li ( C) , £ 0 : M£<D 

mmm ( f • m- 1 ) N d : j z^omm (m) , v : j x;M3Epio 

20 t^EIE (V) ufcSi a : 7 £ t f * Jt09£iftTI 

n 1-1. 5gft©fc§m!K ft£ d<<h©fctH&lgftfc&;5 
0 tz tzLs h : 7 X>-SSIM!t« (m) tf § „ 
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5 ©fffi*^M£ p tiELfetZ t. 



i. 5-8. smmomztbs <(DM&sm&t%z.fi> 

ti% (P. J. Birdseye and D.A. Smith, Surface Science, 23 (19 
10 70) 198-210 #j^) D 

^mmcDtcisb, it p=d/2 tr&o y x;i/5fe^§Pt^ffi 

15 feEAPe (Pa) li, y X;i/ftM ©ft®* * S ( m 2 ) ttS i: 




(9) 




d o) 



(8), (9), ( 1 0) a= 1 k&^Xs 



_ Ae^V lV _ Se 0 V 2 
' d kd kd 2 



(1 1) 
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a) i:-rsfc s 



5 • r : mmmiJ (N/m) , -e&& D 

^«>^ - " ' (13) 

(7=72 mN/m) ©:!§•£- || L t\ ^ttfeSo yx;w;:wr 
§!Et70 OVJ: Lfci§£\ y X)immd ifi 2 5 ^mHTC*^ 



;6 s P±£B©§ffi«J±£#;t & 0 S ( 7 ) & iVS (14) 




(1 2) 




15 
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h \vL >v >\n£ ...'(is) 



5 i d 

*J$-*L ... C17> 

a* So 

3 a& d © y » U Sffi i$ fc «#&ft te «fc ^ T tt 

10 Vc0ft$tt^06fc*to 

0 5 # & , » & it j: -o x at mmi* * « -r y 

X;i/aS©±RB* s 2 5 jumf&% d £##frSo 

H 6 ©ftJ|-£{±s tKt = 7 2 mN/m^M&l r = 2 OmN/ 
m^l^b, k = 5 Lfco 

15 cc^j;^ ai;x^ti§iioi*si^#it§^ ft 

7j< r = 7 2 mN/mCjS^t; X;Htg# 2 5 jumom&s Rttfiffi 
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1"ft«x X;Wb£ J; D ttttJfgiEoffiTtfWfBfc&a «, £ G>fc 

;i/^-£ft#£ft3 0 ft&ttft&s SSlSKI:J:D»^t*oi» 

ItltA^K ^tt&5„ ^©itlfeij Fi (N) 

*&©BB*|h (/zm) fc^jTSffiR (q=10" 14 (C) , 

&E (£ = 4. 5) §|7tit„ 07 i^^&iat 
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Z Z.H v : ^©StettM (Pa • s ) s L : m&Tftt>?>; X;i/©ft 
£ (m) x d : SKI&f X^Ofig (m) s AP:E±)^ (P 
a)T*fe£o ±Si^ «E*Q8\ SftB ©¥&© 4 SRfcifcfll 

5 :o (18) j5t, ( 1 7 ) ^-e^fefcttttiE±7 A P £ftA Us & 



-fflSiis figds ft* L©y x;i/fc*EV£gisn b«fc, ;x 

10 "To frUCB: L = 1 0 mnu v = 1 (mPa-sk r=72(mN/m) 
bs tEVtt^? fc Epjp It U < h> 8J± V = 1 0 0 0 V-CRtffl# 
© £ © y X^fr & © SEE # Y (ft fc £ ft T U -5 oth ffiS^lffi V c 

{i^ti!i^W«6T»s 10- lo m 3 /s WT«^*©HattS»-eSi 

5o ^2gc;x;^gffiifeMtl^ A (14) t-^x 

#!©£?£, liS 5 0^m£t±©>'X;i/Sffl^SISt)x 10- lo m 3 / 

s tiTcf/Maii^, iooo vttToiiiEtta ^ ti±m 
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OVJMTOlifEt^^Tfe^ fig 1 0 /zm©y X;v©i§£-5 
0 0 VKTf &«Rlf£-T:;fc£o 
t;fc, SSI //m©7 X;v©«£r 3 0 0 VJUTT^JlV^ 
5 fr£ 0 

HSB#5I K «k ^.Ittmfis / X;PM Jc;fcMt&^#;©^ejbsS;k-?: 
10 £ o 

r=~ ... (20) 

' ' T% r : |£$&ftl$ilg (sec), e : WLfo®ttWmm, 0 : 

m#©«* (s ■ m- 1 ) ^fe« 0 as ( £ r > s iOx m 

1(T 8 S/m iiiR^-rs ts r = 8. 854x10" 5 sec & 5 „ fo3 
15 ^tts S#i«[jR4fc (Hz) fctSts 

f -° 

fc~~ • • ■ (2 1) 

fcfc* 0 £© fc «t D 4>*^Ji aft fc fcfbt lis 
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R : ^ttJESC (J ■ mol- 1 ■ K _ 1 ) N T : i&MWig. (KK p : £, 
fo<D®g£ (Kg/m 3 ) s r : SB SI* (mN/m) N q : IliSi ( C 
) s M:MO^?i^ r (m) (22) ifc** 



^^ibtl^o (2 3) ^£2©Mftfr£BJ3£>frft 

-5 * o * fc £ © £ H & <Z> fWMflfc^ yXj^otNI 

(Electrowetting C «fc 3M5I±»©{£T) 
20 ^g0±fcM#:£l2g b x J£©±fc?j&T LitWL ftiiofli: 



M g ' P 0 r for' 



(22) 



5 




10 
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& & < U & Z h & 1£ £ ti * ^-V $ h P i y J- -i > 9 
(Electrowetting) MM. £ W It tiX V> 5 „ £ © » jHB\ P3»©^r 

(Electrocpapillaryjtiffians iifcfcfcSo^l/^ hD 1 )!^^ 

P ^l^T- ... (2 4) 

I^s e o : (F • m" 1 ) , e r : 

t : |gS^©P^ (m) , d :^tt7ij-©^f (m) & 3 o 
10 Sfrtbt, 7K§#xTd©f6^ ft * Lt*5^ ftfrttffi 

BS36-13768 ^&*R) © © * If » L T * 3 fcs ffi 

^30000 Pa (0.3 MJE) 1 1" ^ ft U ft^ *^BJ©^^-. 
t=«ffi*K«- * d i: «= ct D 3 0HE13©M* l ^^4ii:* i 

15 ^©«f*©#t^^ N ^©aitj; D«^*tfft>n*o 

^ $fi»#:©i§fi«sfl5^i3;£\ £fc*©JP&#ft^K£SlFfc:;&:3 
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£&3 $ k-CifeS. fit, SK^S^tfeS^M 

5 t^t^it^o 

^^rtf7iJ-|iotl^i)K Ctlt $ ft 3 & © T* & & ^ D 

io ®fccfcD^bfc&0"e&&o 

y X;v 1 g # & <E n > ^ £ * > x © © ?- 3 c £ L v> «, 

«0;X;^Mt!*si:L y X;i/©-o * b Bf t f±, 
«#t5 £ i: fc £ b s if biw x;i/i»tfii£"c § a £ ^ 
x^©«-£-, x-^-^#ov^^§ fci&fc^ y x;i/$fc in 

J; So 3; ffin y¥V $ >X li, £f£L<&:10- 10 m 3 /s 



WO 03/070381 



PCT/JP03/01873 



29 

09*« N /XJbHT, SAt)*"7Xf (flcS^tt^U 
5 GD-1 (iSn D n£) ) fcffllK ^r^t!7 'J-7°5-fcJ: bfffifeT-^ 

ni»o ( i ) sfltf^aw >^ c^ruat ft^t-v^^c -r>? 

©ftSJtfgmCfcSo (2) Mtf^X ftto-ff^Xifi 
at2k»T?ifcafe«)fc/X;HttiJt:j3i>Ts >f Sim 

(3) My X;Mb#nJf£i:&;z,= (4) +^a»«fl?j3fifi* s ^e» 

*M££MTy:, 7 X;i/fi g © T PStt M#±, 0. 0 1 ju 

m m ft m%-®m (3 «fc -o x p± £ m t -r *§-&© / x> igo ± 

Efr62B/iml!fc4. 7 * g © ± 18 8\ P± Hi #3frnra fc ff to 
20 H#3£L^ 0 

Wfflt§Ch(iT#*;^i)^s yXMrttli, 2 © # JI it ( z. 
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frl%> o 

; 1 ^> h* if a 4 £ & if ; X;b £ 5 > r 5 t: «t d 

io /8*autyx;ntfiA6ns. 

StfilltSfi 1 3 1 4fc«kbIiK£;h,T^So 

*&iJI3fc::fettaffi:&HSM©8:#.ltts fcfffctfJn?- 5 - tHW. 

20 £ iiTf«dMit£ti**Sffffli-r'asSU*iffi 3 o 

s fiESRjs^fs^ss i o tmbtimmztiZo 

25 d©mi± fc: «fc b 1115, £ tit <t D J X;u$fc«!0***#9&ft£ 
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S#)3&©-C&&o 

5 £©£#>, ftfr&ffi© «fc -5 H*« 1 3 1 4 

ttii bfc Cti5>a« 1 3 1 4 fc«J±£EP#I]-r 

*i&si*s;^„ 1 3 1 i,xi&m&cD-ff5z&m, # 

wjp r s hbe s<s«Efli u & * © t & 4 „ 

fcStel 3 i:©^«tt s 0 7 bfc J: -5 fcjfiH-ntts 

is K^fezmnijifiVKitisbs *#tts«i6]±T^ 0 *®fcia 

ft© ft 3 t ttWtiC^ ii±®Elfii^X;^«J: ©^ 

»Jft*«fcO c *fe±olHli!]i*#j*-r* ^ y X)V 1 1 3 h(DW. 

M 5 0 0 MmWT^ffS b < > *«±©|Hlfl#£l>* < ##MJt^ 
20 1 0 0 AimWTtfJ&Fa: L <, 30//m 

*fftK y Z)V 1 £21*6 1 3fc^b-gtfi-3j:^fct5. 

%tz, ««i3§, #m«fcMiitt©M*;i^-£imb 
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B 1 0 ft, #3SBJl©#©|l|M$©M«#;^xy hH8£{fiJ 

5 |15TO6nTi!), y X;i/|*ligift3 fc©Wfcffi!Hfll£;h,fc«JE 
V 1 &t>"V 2 ^EpJD^tiSo Z(DW,m 1 5 ft s x^nn^^r 

^Mt.k ^ »«3 0ft«*sSl 1 6 S £ 

fMfc^bfco 5* (24) til ITl^feiK ^ X 

io ;i/*l«Bft'r«*ft»#:fc3&»3b»5»-&c:cD«tt*««! <^xH h n ^ 

s «fc b«ffii»fc£©M£JBVkTf6!i*pi- s i fc-e, tt m so an © ® so 
mztP iums ; X)\snm& 2 /zi, epsdiije^ 300 v©±§^ & 3 

15 0^E©xi/^7 hp-)xyf O^lStfe^o £©E#fts o±m 

hi itt N *mm(D-mMmwite%tf ^qtmp^mav c ©y x 
20 ft) Kffli^M-^htffl^fcio'Cs y x;v-*ffiBBE«f 1 0 

0 jum(D0ifctm%. b & 4) ©T? & 3 o fifciffly X;i/fc36:afc^lMttttJ 

25 g^^tgi:^^^ t&hZo ) ©wjpmiife^tt^^bfe^©^ 
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!3Bi^^,t-5t v .looovsttsiptTiaa fsmn -e &t m # nr 
5 y X)i/*m^tcWi&s mmmmit 200 v^ti tfirt^ t ^ a 

J±T£Jt?#ibs Sg©/J\M{b N ©^^flbiilit 

10 *©rt;i/*IB£MS1-S£ fc-e*>IW»-e*«. El 1 3 fctt, r*-y^ 
Si^^to £ it? 2 1 Sr)t 2 3 &ttttJRJt&«[«L 2 2 fct&aFlttffl 

«ja*^tt©ffc2 0 c©si 3 x tu m f y h©w*^5ifc 

15 ^©-ffl Mt^Xii, §l®n7^-^-$iit5iJ:t X 

±ia©«t 9 tM£ftfc^s©»j#©-$i£iii 9 s#iaiTSii 

;i/ 1 rt©?§rt 3 ©«®{±€ffl^il^t J; b J X)V 1 ©#*BM£ D 

s&7 Eft^a-rs fcSMcjEE#iD*«®#./' x;u5fe*»7£«s 
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M©|nJ±£#Jl-r3 t 0 . 1 ~ lMPaSS-CfeSo 3Iiflfcffi*& 
{tin L X;u5feflH* u-^"7n-^^ttf, 

So 

&\ ^-y h © a m t £ ^ t *nfcisj&^na*©-ctta: 

-efi&^fi^ (Sg^&s isWtiLs V4>m, ig^s Hfc&fci:) * 
is #g££^, mm^mm. u wrofisrn s^imt^ »»©nt 

ilttffiOiftliv y X;i/*«IBBg«(Lk W JDS BE ©MS (V) 

s wipmi±ffi«ii{ (f) ©*tt j eii©i8j!&fc:*Ds ;5- 
&s-5£©te#mi?- Ec2 6«tSo ;x;i/§ 
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5 att s y X;]/*MSML SttSHCKUx t«S£EV£:*£<b 
femurs <gfcHD«#g&«*«ofcfc 3D7-»SS*2 4 

10 Us ±IBLfc£5 fc3»»»ft* ±V3fe«cDlHICi*#Jt-rs X;v 
5 0 0 //mfilTt»il53t#ail^. 
HEIt£-££: UTs Ec £««J*«fc5 fcs HE VI 

15 & L < 5±x «JE*— ^fc LTM LI, L2 §0 1 4 © X o tKgb 

„ B i 5 ©• £ 5 c y 1 a* e> xii i 3 s -e © sggt s ftj® ts;t 

a U v<bfi£ (#) ©11^ 7 Y^m^tzo J X;i/g£ 2 jumt 

lt, wfcLtzo m 1 6 «t d ma & & £ -5 c±mgB j«&«EE / 

J± £ 2 8 0 VT?-gtffiofe ; X;V-SteSS«l* 2 0 0 // 
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5 ±m<D0kft*MtzTwmx*. mzitmmzftmmm&g* i o 

» fc L, fc J2t±©JS&»-?&[ttffl#jl§£ & &^«*SBJ3 

fc&^fco £©1i^£EI 1 7 C^T* 

io t±s £H«jEs y X;i/*ffiiaBElK©flbt:s ^XjH, M©M£1 

1?^ !Bfi-^©«iKi^^aE©«««[*ia 1 7 © f Is f 2 © J; -5 fcg-fb 
^tS^ f<fc ©^»Htffi««l 2 7 * f>fc ©Rtm^qrt^M 

15 H18 fc**"f «t a OFF «?t fe»ttfct± ON fft^C}ItI©fiWl 
MaWPSftS - ^aB^ffiSl X;i/©et D £B&JtT 

H^©/0^-^-©-ot^'fb^^i)Ci;-e^>/^7$iJfflI^p r 

20 m-z&Zo 

mi 9 its *%m\±z bizMvmmmmte&tt %n±&m%mj±(D 

25 LTI^ < fcx SlU 2 0 H z ©JiMTtts • • t-^T 
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s 5 3 0 VSft-c»o&itttBH*fi^BE*s s M«E*®«iPt:^V>JiJn 
bT^<o £©fc#K £®0»J©«-S- N fcfcA«WllD«£E* 6 0 0 V 
T?-£h It, MM 1 0 0Hz ipfe 1kHz «{b£-&3 fc N 0±m 

<£> ^ 5 11 f!f ^ :3c :5 s ^ i> o 0 £ © =£ 3 & W &ft J£ »tt 

r«£ -..(20) 

£ Ct, r : |§1i|gfnBf (sec) , £ : «E # © it B§ * * , cr : 

©#m^ (s • m- 1 ) tifcSc Kiss^-r s fei&ctts assess 

15 s|s £ f ff £ £ 2^ a£#©M#&iS&S So £fc N 

«IE®j T- ttlE t b ft iSiflu fit^Itfc^i^^ItDitBt 

bfco 

20 ni2 o £*wA<D-mMM&£%tt&&BimifemR(DH)vzmm 

i: LtliA U ^-fbm (ft) M©ffi^-y ^-x h £ffi^fco 
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ifi 5msec jaTT?ttfflHii&*ff ©JtSn#M t & § 0 * ® - t, v 
^-X Y<DMffiV$MTtfm 5msec 7: & £ fc*stoi?5 0 ttttt 

5 ( gigg; d ©bs±. mm 

; 1 &«©* u -^>^toi>t ii, ; X)\s l rtfc£ff& fl- 
int- a &m i 3t;XjH ^ l »i^g»$t, Hfrftufe 
mwL*mm 1 3 t:t tioita^, 1 3 cgi^t^ t 

;X;H till 3 no t>" r A* «c BB BR fc: «r < ftjpjfflf 

10 3 C h 7! ff a o 

it § £ h fc «t b rTS6t? ft 3 o 
is Sfcfc, S«13±t»Tl/fcjS»tAX;HSglT^ H^t 

20 g*fc, «t:il5^'*«fc"5 fcx «i±©M£&^ bT«IE«JiV^ 
»8Si:*K0#«£#*L < D 

, ;x^©gom^«„ ttzs ?§«©ttKfc^t)-a-, m 
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10 ttTCggf-^tiffio^tis^^i.^ 

tttH*&&£te:«k b ffii^hiftiT b£ ^^ 
15 5* fcjD*^ ^ b;i/^^r^ >^S^»ffl Lfeo #;Xjkd 

$Jx.fc)u S. B. Fuller et al., Journal of 
Microelectromechanical systems, Vol. 11, No.l, p. 54 (2002) 

T\ gftfl?jt:a«6;^->SilfflA*qJ|l7?*.So 5? * * * > >£S 
25 :^sttSo ^^h;p^^r^>^^i:bT{±s lft©7P 
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Mz&, ftffl^T-ytbt, '>^v^ttiaa©s g s p - 2 0 - 

35 (XY) b s Mark- 2 0 4 3>fp-7-*|^ $fc N 
MfflV7 h LTT-^atJMV^yiM > y Si © 

5 Labview^fflbt, ^ =r - V ©i^ftM § 1 fi m 

/ s e c ~ 1 mm/ s e c©fBBftT:&^h&Ji£?&}§ili2:&3 c t; 

1 um~l 0 0//m^y?t||^t?®|^ 
fcglfr;*^ fc: J: bP±m^ff 5 £ iitft?**. 3-fc, ^ 

(Us * 5 s , (>>'J3» x jKUW 

(*M®tt«!©M) 
15 #£^ v ilSHSf ($1 ; a y v<fbE£©^y h) & £§ x 

U J $ P ±lz — > — > ?%fijs *> b~t & ts N 5 F(DM 

^tig§*LT^fco [Eg«©^S&ffe©M£ffl^3£§^-C % it 

20 £ 5 LfcPIS§@ItSfe«)s 09*.« s 7yi77XvjaH&if 
©#®:n*;i/ LfcM£fr(^ M±fc^tf>$l7.ktt^ it 
Tktt & if® * 7^ - > - > ^ 1- 5 #&#fr to JiT 3 o 

S&fc#>, ©HgtHESff^Tj^-rfe^^ >^^i y h©^ 

25 U y h jfi&i? LWfiUWo 
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-;i/7 ^ y (pvp) 31^ y -;i/»jft*3t< * f h u if 
KIISr^t§ d fct!«£*©S3®$fi¥yi-rs*0t?feSo PVP ft 

x±;^~x Yc&mMifi&m&nm® pvpji ^§au i5i-teft 

mtz® 2QQV7: mm* tUL, M^tKtf, illitbt 

15 >M±fci2?iJ£-&fc ©T% 3Aim^PfiT^ Ep^bT&3o 12 1 
©TMs |bI-^^-^T-©, *££©*HS£asbfcfc©-CftS# 
x D # 100/z hk S5S b tf'lO/imtf b s 1 /z T 1" ft to 

t V-fX >7 n >©M& h* y h SgJfllJIEb < K?!J&-££ Z t ■§ 

TffcSfcsfcfc, > ^ «=M S*«tcDa5Sti * «fc * 36tEfc*» 
r Si: Piatt fc&astx *»ttlBia«Jt^<z)»t:@3e*^So c© 

25 XojftSStfS&ift-rs 3SA fcjt^s M^fcSi^ otitis 
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©;^-> - y^frfoftT (f^lxiis H. Shiringhaus et. 
5 al., Science, Vol.290, 15 December (2000) , 2123-2126) 0 £ © 

>^ y x. y h ^©fljfttfWfcfcftT Hgj£# & 5 # N 

*J6W t «v>T * -© «fc 9 ft»iSS8l D Ati& d hT, £ 6 fc^S 

10 1212 2 }± N *&W<Dmmm$L<ty v Filti 3BBi»^*-> 
©S&lB0!l*a*Lfc*©-cfc3. -ei-eii^ $S*i:bTx ft^ftftatt 

itti^?f^§^'j^77x-i/>k*-i^> (ppv) onsm&mm 

^T-ab^s MEH-PPV £fl§^fc«» 3/z mf 10// m FbI Pft -<? }g H 

15 ;^->OlII#toMtii> 0S*.fc^ H. Shiringhaus et al., 
Science Vol. 280, p. 2123 (2000)^, Tfflg-fe* Material stage, 
Vol. 2, No. 8, pl9 (2002')fcffl«&*LT^So 

20 fi<Olil*l:g|Lttt. 09itKv *Sl€&-flfu Material stage, 
Vol.2, No. 8, p. 12 (2002) £ i3« £*l-G ^ 3 0 &Jg&j@ft 
tt^ h : /MJ v^fb^M) T\ mm\± 3.5/zm-C 1.5//m 

fc iNp3* 8s in SO * x. % © T , {± « IB] ± i±gj£ 
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El 2 4 fcfc, *»W©ja»«B«Efry x y hgli; J; 

a - y £ £ rjc^ © & & V fcfMI3?iJ$J ft b & £© T! %> 3 

#&&tffcfflJKIB*J©BJll&gttfco^TWU H. Ago et al., 
Applied Physics Letters, Vol.82, p. 811 (2003)fc:fa«& tiT ^ 

©3ffi«li^ * * ffl t ft t: ^« ^? ■& 

15 ffiir-fxriz-ci^g^, t^ss?, ft e> 

5. »y £ X is J: t>* * © ii&Eflc© ^ £ — > =. > ^ $J £ ^ b & © T* % 3 
o 2-p< (2-methoxyethanol) TfeS. 

20 F y bfii 50#m7f 100/zm fg M 7? tt&H b T V^ 5 0 ^7 $7* 

if^HS-r S z. £ fc «t D s F y Htf 2 /im- 5 0 ^m© ©, & 
3 V>fci\ —a** 1 5 /zrru 5 //m®ai;t^->f i| £ £ # 
25 7! # fc 0 
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I 2 6 !i, *»WOjffl««B«E#S?-xy h ig {z J; £ &#^©li|iB 

&Ss ^'j;^7i^i/>eri/> (ppv) ©Rr*£R##-cfc^ 

MEH-PPV ( poly [2-methoxy-5-(2'-ethyl-hexyloxy )] -1,4- 
phenylenevinylene) O^fe. 3/zi "C IS HI b T V^ 5 0 JS£ 

fcfcfcj 300nn?&£o ¥^l±M3fcg|»afcJ:a*©T?^ * d * - 3 ;i/ 

, #?#»©£lR|fcIBl6l bTM* Zl k&**bT^ao ^Stt^-? 
HTs r©i5^ s P3HT (poly(3-hexylthiophene )) , R0-PPV,^U 

15 >x>y<* ft ^M^lS^, *«!IB£lU 

V>TfcU 09 #ffllPj£, Material stage, Vol.2, No. 8, p. 23 

(2002), K. Murata and H. Yokoyama, Proceedings of the ninth 
international display workshops, (2002), p. 445 HiBSB £ tlX 
20 l^p 

H2 7 (a) XV (b) tt s *»«3©jB*«a«E<*^xy h^Bfc 

.027 (a)fc^r «t 5 six *y x y h^ftfcct zmi&m^ 3 2 i± s 
25 rnvx^tcmm ^©s^r&s mm'&mfr*) \zmmLmitt.% 0 
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fc«fctK a#^3 4©lSIB[sHb# 

5 &*iT':fe >K JBRlfWfcBBlRl^^S £ t&¥\tmL < hs-c* 

o fc o * fe, El 2 7 ( b ) fcfcs >f > * y x y h ftiM fc: J; & Jfcfc £ * 
iHV^^M^ x hifrSICioT, 3 2 ©£*& 

am biai^i* £*§£©«* bti^» iaiRi**&^w«'fcjs3f 

io (S&fttt) 3 3 fcistta i«7 * «j * a W h fc«k 
Ds H^ttSS^ 3 6 &m&ib tiaiRJl" § £ k # RH & C ft o feo 
HPIU MEH-PPV © u >Si^ ^pp7*;pajs^x y^PD 
^ > -g y m m ft if * ffl v > fc * & t «t b 3& m # si * a& ft fe o 

15 ^ = >7~©-^J£^bfcfc©-«3o 0fMWfc£^TM;«Si! 
-rS^&gfrfcU R. D. Deegan, et al., Nature, 389, 

827(1997)ft ^IBfttf^ftT^So EI 2 7 ( a) RU (b) TriS^ 

y hit^ffl^tN 3 5 S P± m b ft # 5. ^ X;P 3 1 § « b 
20 ffi^^^^Sf^-&i» ^ s SffSoa^fciDs ^M3 8ft£/« 

JR{±«0>1-So £ftfci^ % i -5 £ftf«¥##©iKfSfilfc:ffi^ & ft3 v* 
- > p< ;i/ h & § ^ fc* V- > U 7 r -f - > 7' H« ©SftS fc «t * * © 
-C, «©tiiiry:M^fr©Ji^fc{»t «totgp^fl«Jt«F«¥^ 
25 tstf, *{^j0|^(i^xnifttJ;oT|^K]C|ff^ta 
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io tr-xa ir© * □ t-x 3 9 ©ttflsf&ifliajqrtfe-cas, 

jfcgftfco^Tfc^U ^J^Liis S. I. Matsushita et al. 3 langmuir, 
14, p. 6441 (1998)fc!a«£ft"T^*o 

(iffliSft^x^ fit(?)iii) 
is <»fflti:tTS5. 

03 0 (a)~(g)fts *II©SMS«:^x^ h^tt^ffl 

ufeTi'f 'f :/ £ y e > ^"^gcD — 0ii j x 

1 ttSt 1 3 t^LTittJj^L, J X)V 1 §SS 1 3t^b 

00*.^ * >^ ws-iyoy x;i/&, tu^^SGD- l 

U-£iD«#U f®it-^-Cj; 
25 £ p >#r b fflff 3 2: j; *M«U S^tl^fig (t^7is 
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e = ;i/7i;-MOi^>'-;Htt*ffifflbfc»^|g|3 0 (a) ~ 
(e) £ ^ £ fri £ J; 5 SIM 1 3J:;X/H t0g»P|Cf^5; 
e«E*ffiSff jnr* £:> Mft^ x;uft-?;i£fgby x;v l ©§i g± 

fcffcflHv 130 (g) tw^tL* J: a fc J&fifc* ft £«, 
10 '031 i± N *»ffiCDje«i|BISft#:s; ^ yy MS* ^ fc 7 * 5r ^ X 

bts *"!J t:-;i/7i; -)i> (pvp) <D3-z j -jvii^ffl^fco c 

©$I©^^N 4# $> ftfcM&v itg 2/zmg0P3&4fcT?S5«§F*?J 300 

mLfrvfenmmmfc*. urn; xjv&ftzz t#*imn$>z 0 
si 3 2 (a) ~ ( c ) ^mMommmmfap x * hsstn 

^>^7'J -^«© 7 X;b KiSfel 3t» b 11 fc &8 $ ft * Ifi 

3 5, yXJl/ l$fcJ»fc 9 0 ° ffi if T It Ifi] § 

25 ftn^XMOBtftOHiCt^T, ;x;n^stn 
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izmmt&o zomt, ;x;n 1 3± 

5 132 (a) tt«©3>^n7'J>^t©^M)5;7nt 
133 2 (b) £m£tiZ> XStzZ-W? U-ttSS&^M^ 
ii^#ftt2„ 13 2 (c) tS^ixUafc, 

io i t&m i 3 k©Bafc:#< %«iflf*fc«t bs #&tt£«i 3±^t 
ii3c»s%^i>TSiiit5'tfs mmmMtztotf-eizte^ (£ 

15 £©£ 5 fc, ^lltm^SIM^ >7^x y Hi, yx;vt^in 

rsmE^ ;x;p-sfii y z^-mummm) ©gg 

*Efct» Lfr^ fee 
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□ t> x y =t j > tr^mftmRiT & & ©"c * * (Rtai*©iqi±) . 

( 1 ) «©^ >{";u/ h^s^^HHT-feofe, lai^x^ 

(2) e£#©-f >^j?xy h»at?H:BII"Tf«)-3fc, «!ffliSS&fli£: 

t#if © la ± © m ± * mm -r s o 

10 (-3) tte*CD»SlR§IS'f >^yxry h^S^ttSKTJftofc^ II 

S&mE©f£T£EI3 cttf-cts. 

(4) ffi»C£E*sfi^d ^ ^ #*B«t«5i0fc«>> «©HM3[ 

15 ( 5 ) MfamM*% < C t^n-fgt^So 

( 6 ) fi£#©l»*iRSISU >*3>xy h^-CBIU^ft^ -fSS 

(7) «jfflyX;i/MtJa^ «J±©$iJ«#±t;*; <T£o 

( 8 ) «©-f ^yin^tttii-efe?^ JSKo^fifc^ 

20 Rltih^^o 

25 h D r> x y t- >r y VffaZk t i § P± tii ilfil 4 ff -5 d * s Tr % £ 
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(1 0 ) J X;i/§ UvZMCDWm*-* U -?-i.--7£t% t 
(1 1 ) flu >xcoatBS%y X;i/tgiK-r**N S&fcty 

(12) #5xxte& ^0,%^ttafM©^ffl^qrf^^^ . %tcs 

(13) ; xjvtmmtvmu* 5 o o jumtt^ ztizx-DX, 

(14) I«$#H4JfettM©SI^;v^-tlit^JiS 

(15) 7 X;i/rtffl*«fc:JBE**(5fin-rs fc=J >X£SSg 
15 &2f£gJBfcfr-5£i:* J, e&So 

(16) e*«s*ESfflv«Tx ffittii^^xs^js^ow^fca 

(17) ea»^«ffi»^$sai4Kit* c t 1 «t ^ /^^i, m 

20 (18) iMT3ffi7ft«mE£[Ms /"WUX&?B N ^.mowTfi 

(19) £ fcfcj; 0, y X;HSt D #»<J>U 

(20) s^iEKfiii d o mm&&m±-z(Dn-ffi(Dwm%:m'bfct 
25 §dh^RTt^, *#MS©[qj±j:, vt&fflm&ifimxrzo 
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(2i) &mnm&mm-r& z tizx t? x siif© y y v ©£# 

( 2 2 )M«jRSHt«fc* On/Off fg!Jfflfc«fc D * >f y *->^8H4#|fc 

±1"-5o 

5 (2 3) y X;^tBI^^■r5ffi*S[^«E*-^fB^«6:*v^TE»f 

(24) I? Ant 5ffI»flE* 7 0 0 V^T-Cfc S fcttg 2 5 // 
m©y X;i/-cn±ai ftftJfP"? t So fifes 5 0 0 vetTtfeS fcilg 
1 0 #m-ettffl*fWiBlTf 14, 
10 (2 5) y X>hSM©EgiH£-£i::U Wint -f 

§ k t i d © tit m * w t s ^ ; h Am m © mm * 

(2 6) EPflDf affi*«tf&£-3£fc:U ^ X;P hM^©ggfl*M1- 

15 m(Dn±m%mm-r & z t &.asm'c&Zo 

(27) ;zfrt£fawc!>mn#&vwtorz&mwi5&*Mmt&z£ 
iz «t ^ © p± tti § mm -r a t & at © Egn t mm * at o r± m 
©;* 7 ftijftif s c # "pftfe-e & a o 

(2 8) EpjPT§M«^S^i: SRSaEtiffiOjgi&SRftftJfll-rs 
(3 0) f = cr/2 7T £-C&iSti%mWl&%9kt!%Ll3im$L&f T?S 
25 (3 1) #-/l;i/^tJ;otttiijt4«^s m%.&T&L±<DJVlZ 



WO 03/070381 



PCT/JP03/01873 



52 

m At zwrn? a tmmttz z 
(32) mwjn&BummcD^i&mm^fc NSi j io- io m 3 / s 

5 (3 3) mn^ $ - > ommizm^ % twMtenm^wmmmz^ 

(3 4) ^ss«*i^fflia^^^->©^^tMua 

(3 5) 5b-^>^-y ^i-7;fe£tf*©tffE#fc&tffctt«IBBl 

(36) SIittt7 =• y ££>*^©itulEffc©^ 

15 (3 7) «t V-€OlrKfr©iftIB|qI.<b.fc:.JS^5 fcW^^Offi 

IrT3Bc iTx B&«;i£©7M# s Wi!&i:&3 D 

(38) v"-> U 77^->^t|l^J:iliflif^;-> 

(3 9) ?OPf-Xx'-til/-^3>CfflW^yE- 
20 Xft £«/J\«*f©^ > F U Wife ill" 

(40) /X;i/$Sfetjttlt7^r-f y fcmfeb 

(4 1) £#*jg0Jfcfi&K:JB^a fc«*Blfc£#:«j£07&j£#"e £ 5 

25 ( 4 2 ) ;XJ^ ftfe t*fLT$sf«>fclBjI-rSiH2$3>^^ f7* 
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(43) h;bX=3rt>^S^IffltSi:iilfcg^Iit5 

(44) v^^^^-v yimitnmtz ^seibsm^t i$©i! 

(45) 3fe«±t PVP x# y tr >n- h bTMft® 

ho^fia^qriefc* t» . f^m, &is«»?t «tsffi«^^- 

15 

0J * ■ * cd gfflflgtt J: t € t: BJ3 b fc # N a * lift t JM£ b ft 

£ < ill j£ < JS¥5R & ft S ^ § "C * i: # £ 3 » 
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i t © i I 
10 2. strfB y X)\s%mmMU-£J&i& U >X;i/rto^il:S^ti 

15 3. luisy xj]s%mM,mmtt^B% 1 h, mm; z^ftizmuzw 
tzz t&ftmt-rzmxm 1 iae©MMf#^ x * hgf„ 

20 i:^#iK^-r^ 11*31 1 ~ 3 o^rtifr i^fcia«oje«<ffl«sfty 

x y hgg 0 

5. ten >*©M£iiui3y 

lu IB 7 XJI g # * ffi n > £ * > ^ ©fl^ tlftcfcS^tktS 
25 1 -4©v>TtL^ l)|tB*©jlB«l»#:S'i y 



WO 03/070381 



PCT/JP03/01873 



55 



7 . Ifrffiy X)l£1$mMMt(D$miP 5 0 0 /zm«Tt^^: J: 



10 8. |JfB*<R*#«tt*fcl±iie*ttCD*«*^y-t«ilbfci 

15 i;-r i ~ 8©^fh* i JMfcfB»©MM#^ v hm 



i o . mmwMTzmz* i o o ovuThtzztz^nt-r 

20 

25 12. MIBMT3ff^«mffi£l§£T 5 If mm^m&^^m 
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5 mmm i i * ^ant^s 1 2 mnommmm&y vmw<> 



16. lufBy X;i/tEpSP ts t£5t»*IE V (volt) * 



?S*ii5S«t*MtIftt5C fc^'^m^-r^W^lR 1-15 

fc£ bs r : ^fr©*M5I* (N/m) N e „ : Ji?£©i§S* ( 
F/m) , d : J X;i/jtg (m) , h : y X ;i/ - £ *R IH E Hi (m) „ 
20 k : yXMttttt#t5ifc«M (1.5<k<8.5)fct5 = 

1 7 . itutBlM <T3M«fl:J±# 7 0 0V J^T^^i» - £ # 

■wttt&mMm i~i6 o^rn* 1 a fcf3«©MMf*y x v 



10 




15 
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hSgo 

1 8 . if IB W in T BE # 5 0 0V KTTfeK^H 

m^-rawM i~i6 ©^rn# iEfcia*©jS»ffl«E#s>x * 

5 Mf 0 

1 9 . UIB^ X;i/hituiBSM©M£-/ECT i> i: i: & CbuIB 

f*«td fcbfc£ t^^^ii^^W^JI l~18C^fhiplSfc 
io fB«©jMM#^xy h^g 0 

2 o . fcfffflwfin-r a ffift «7B t-rs t * fcflrfa; x 
;i/ 1 iu taste p B ^ © gg si * mm -r * £ 1 1 «t t) «e#*ss © r± w * f&mm 
-r £ <t ^ t bfc£ 2: 4WittJi*ai ~ i 8 ©^irti^ nt 

15 IBlOMiM^xy fif 0 

2 l. tulBy i:Uffi*«M©ffiiB:fe«ktf B&ffiffiinf afffcSft 

-^Mh-raitMi-i 8 ©v^ -r*i^ iafcfa«©sm«BM 

2 2. lfflBWin1-ftft*«^*ffi*SS«Ei: U ^«mBE©iSSj 

* ffc'JfP b ^ «E#$ft» © P± ffi * f&Jflfl 1" a «t "5 t b £ £ #ffc h 1" £ 
25 M^JI 1 5 lB«©MM#:^x >y h^So 
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2 3 . ttfHfMffl&fr-5 K©ttftM&»£> 

f = a / 2 7T e 

T-*£n&jjioM£&t?|g&j?oMf (Hz) -csis-r a - «t 
5 D^>-^7P±m$ijffl^ff 5 £ a at^s 1-2 2 ©u 

tzfzLs cr : ^#:©#m* (S • m- 1 ) s £ : SSfr © JfcKfc* t 

10 2 4 . i£ — ^I/Xfcj; iT\i±ti5t &M&s 
T = ~ ... (20) 

-r^^^JB 1-22 © lStg»ii.#:y 3i y hSg 0 

fc« U £ : M0itil¥, cr : ^&©#m* (S • m" 1 ) k 
15 + ^ o 

2 5. R«^©M£:£{j-3^SQ^ 



fc©fc:fe^T. lltlSEEPim©#ju^^^fc D ©^fi 

i~22 o^rtiifi i s tjSttaeaEfts? x y hmm 0 




(1 9) 
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&«U d : nffivmm (m) , 77 : «Ett®tttt«ft (Pa - s) 
s L : (m) N a 0 : J*^©gifMs (F ■ nT 1 ) , V : M 

IE (V) , 7 : M©ili* (N • m- 1 ) N k : J 
#1" Sit^ft (1.5<k<8.5)tr*o 

5 

2 5 rtifr i s tfB*©MMf$^x y hrnrn* 

2 7 . #MMM^©I3iJ;^->©MfcM^£ z i: 
10 f 1 ~ 2 5 ©V>-f ftfr 1 EfcfB«©jffl«*l«&tt2> x y 



15 i3«CDi8«ij(E#S?x^ l^Io 

2 9 . ^mm^^? $ * ^^*«ta«*0iEft©/^->->^ 

©^SfcfcfflUS - i: * ^ f * flg #S 1 ~ 2 5 ©V^■rtl^ 1«C 

20 

3 0 . iftfl-T-fc <k If ^fflffKttOflfE farts Cffl ^ 3 Z. t%#m £ 

tstss i ~ 2 5 (D^ttifr i mizmmomwmwp ^ v vm 

go 



25 31. 774 ->¥iz%^z>zb*^$.tT%mmmi 
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-25 ©u-r tifr i mtemmommm^fay x y hgs 0 

32. ^ne-X?-tai/-^ 3 >tffl^s^^^HJ: 
1-25 CD^fftfr 1 Jlt|B*©««iffliilE#y x y 

5 Bo 

3 3 . fa IB J X)V % mm&m t»lt7^r^^^>y^t 
£ d ttiti:T§i$a 1 ~ 3 2©V^tlfr l££flBtt®j8ftllBI 

10 

15 ttsits i ~ 3 2 ©^-rna» 1 EtfB«©jg««m#*x y h 
il» 

36. ^ h;i/***>;£a48Ebfc£fc*ft«fc-f 

20 

37. 7zpz**>xi&*mm\sitz£*®mt?zn&i%i 

3 8 . |frlBSK±t u tf -;i/7 x y (PVP) ; 
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1-3 7©^-fftfr lEfcfB«©Jffi«*ll«E#yxy hllo 
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Fig. 1 (a) 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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Fig. 7 
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Fig. 8 
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Fig. 10 
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EPiramn, v (V) 
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Fig. 13 
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Fig. 14 
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Fig. 16 
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Fig. 17 
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Fig. 18 
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